Podophyllum hexandrum fraction (REC-2006) shows higher radioprotective efficacy in the p53-carrying hepatoma cell line: a role of cell cycle regulatory proteins.
The present study was carried out to evaluate the radioprotective efficacy of Podophyllum hexandrum fraction (REC-2006) in hepatoma cell lines having different p53 statuses. Higher radioresistance was observed in the HepG2 (p53(++)) cell line in comparison to the Hep3B (p53(-)) cell line, indicating a plausible role of p53 in radioresistance. REC-2006 exhibited nearly twice the survival in p53-expressing HepG2 cells compared with p53-negative Hep3B cells. REC-2006 treatment alone induced p53 expression as compared with untreated controls. However, REC-2006 reduced p53 expression when treated 2 hours before irradiation as compared with the irradiated HepG2 controls, indicating that REC-2006 modulates the expression of p53 to mitigate its apoptotic effect. Induction of p21 in the REC-2006 + radiation treatment group downregulated the expression of cyclin E and CDK2, leading to a delay in the G1 phase of HepG2 cells, which provided time for DNA repair or related processes. However, no significant difference in CDC2 expression in both cell lines suggested that G2 phase arrest might not be the only responsible factor for REC-2006-mediated radioprotection. Significant induction of PCNA and GADD45 expression in HepG2 cells suggested that REC-2006 increased the percentage survival of HepG2 cells by increasing the span of time as well as efficacy for repair processes. In conclusion, REC-2006 modulated the expression of p53 and thereby promoted cell cycle arrest in the G1 phase, encouraging cell proliferation and DNA repair and thus providing significantly higher protection against acute gamma-radiation in the HepG2 cell line.